from organic wastes, etc. 1 . The advantages of thermostable enzymes application are in their higher stability not only against temperature, but also against high or low pH, presence of detergents, etc. High temperature increases solubility of substrates 2 , thus making them more available, and significantly decreases the contamination risks. Many highly stable hydrolases, produced by thermophilic bacteria and archaea have been discovered [3] [4] [5] [6] ; however, due to continuous industrial demand and our knowledge that natural environments are a significant reservoir of genetic and hence functional diversity 7 , new thermophilic organisms producing hydrolytic enzymes are still of high interest.
Here we present our achievements in isolation of novel thermophilic bacteria and archaea with various hydrolytic activities.
The representative of a new bacterial phylum Ignavibacteriae -Melioribacter roseus was isolated from the microbial biofilm developing at the outlet of an abandoned oil-exploration well in Western Siberia 8 . The well is 2750 m deep, reaching organic-rich Jurassic deposits, the so called Bazhenov Platform. In the water of the well diverse organotrophic thermophiles were found to be present which presumably degrade buried organic matter 9 . When recovered, those capable of growth by aerobic respiration formed a biofilm, degrading dissolved organic matter present in the water.
Melioribacter roseus was found both in the well water and in biofilms. It is, to our knowledge, the first thermophilic facultatively anaerobic bacterium capable of degrading cellulose and its derivatives. The genome of M. roseus contains numerous genes of various glycosidases, glycosyl transferases, carbohydrate esterases and polysaccharide lyases that correlate with its ability to utilise diverse polysaccharides 10 . Some of these genes were heterologously expressed in Escherichia coli and characterised 11, 12 . Due to the presence of numerous terminal oxidases, M. roseus can grow by aerobic or anaerobic respiration with nitrate, ferric iron, or arsenate as electron acceptors 8, 13 . It is capable of utilising acetate and performing complete mineralisation of complex organic substrates in anaerobic conditions (for example, by iron respiration). Most cultivated representatives of organotrophic hyperthermophilic and thermophilic archaea of two well-studied phyla, Crenarchaeota and Euryarchaeota, can grow with peptides and proteinaceous substrates 18 , but much less of them are able to degrade polysaccharides. 16S rRNA genes analysis in in situ enrichments set in Kamchatka hot springs 19 , showed that archaea efficiently compete with bacteria for polymeric substrates even at up to 708C, temperatures considered favourable for bacteria. Similar archaeal 16S rRNA gene sequences were found in numerous Kamchatka hot springs 20 and helped to isolate a themophilic archaeon Fervidicoccus fontis, the first representative of a novel order Fervidicoccales in phylum Crenarchaeota 21, 22 . Among terrestrial hyperthermophiles, the ability to grow on polymeric substrates is a specific feature of the representatives of the archaeal genera Desulfurococcus and Thermogladius, which belong to phylum Crenarchaeota. Though preferring peptides, some of these archaea can also utilise polysaccharides: different strains of Desulfurococcus amylolyticus grow on starch or cellulose [23] [24] [25] [26] .
The ability to grow on cellulose was also shown for Thermogladius calderae 27 . However, it should be noted that the genome analysis of the cellulotrophic D. amylolyticus strain (formerly known as D. fermentans) and T. calderae (formerly known as T. cellulolyticus) did not reveal any exo-or endoglucanases genes of known families 28, 29 .
In Focus
Alfa-and beta-keratins are highly resistant proteins of animal fur or bird feathers, respectively. The ability to grow on keratins was found in some thermophilic bacteria 30 . We found that hyperthermophilic archaea of genera Desulfurococcus and Thermogladius were able to grow on keratins, completely degrading them at 858C 31 . Zymography of Desulfurococcus spp. grown on keratin, showed the presence of the endopeptidases, attached to the cell surface.
A hyperthermophilic representative of the phylum Euryarchaeota -Thermococcus sibiricus was isolated from a hightemperature oil reservoir in Western Siberia 32, 33 . While initially Thermococcus sibiricus was described as a peptolytic microorganism, the additional experimental tests showed its ability to grow on numerous polysaccharides. Its genome analysis showed the pres- 
